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All of the following are correct prophylaxis therapies in a patient with Toxoplasma gondii infection, EXCEPT: 


Select one: 
Sulfamethoxazole/trimethoprim daily rather than intermittently three times weekly % 
Dapsone monotherapy or in combination with other agents * 


Pyrimethamine plus leucovorin in combination with dapsone or atovaquone % 


Azithromycin once v rz: 
weekly. or Rose Wang (ID:113212) this answer is correct. Azithromycin once 
clarithromycin twice weekly or clarithromycin twice weekly is used for MAC 

weekly (mycobacterium avium complex) prophylaxis. 


Marks for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand when to 


ate therapy to prevent opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell’s membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years, Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcL) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 
synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase Il (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis and tetracycline and macrolides which inhibit protein 
synthesis. 


Specifically if CD4 count < 200 cells/mel or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jiroveci pneumonia (PCP). If CD4 count < 100 cells/mcl and positive 

for Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis (given daily rather than 
intermittently three times weekly). Dapsone (monotherapy or in combination with pyrimethamine and 
leuvocorin or atorvaquone alone or in combination with pyrimethamine and leucovorin) can be used as 
second line in case of SMP-TMX allergies. If CD4 count < 50 cells/mcl. prophylaxis with a macrolide (e.g 
azithromycin once weekly) is preferred to prevent Mycobacterium avium complex (MAC) and if recurrent 
thrush or history of esophageal candidiasis, fluconazole can be used prophylactically. 


RATIONALE: 
Correct Answer: 


* Azithromycin once weekly or clarithromycin twice weekly - Azithromycin once weekly or 
clarithromycin twice weekly is used for MAC (mycobacterium avium complex) prophylaxis. 


Incorrect Answers: 
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+ Sulfamethoxazole/trimethoprim daily rather than intermittently three times weekly - This is a 
prophylaxis option. 


* Dapsone monotherapy or in combination with other agents - This is a prophylaxis option. 


* Pyrimethamine plus leucovorin in combination with dapsone or atovaquone - This is a 
prophylaxis option. 


TAKEAWAY/KEY POINTS: 
For Toxoplasma gondii infection prophylaxis, TMP-SMX is the treatment of choice (give daily). 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[B] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: Azithromycin once weekly or clarithromycin twice weekly 


Fungal infection prophylaxis in patients with HIV who have esophageal candiadisis and have failed nyastatin 
suspension therapy include: 


Select one: 


Fluconazole: w r 
Rose Wang (ID:113212) this answer is correct. Fluconazole is the most appropriate 


‘for fungal infection prophylaxis. 


Acyclovir ® 
Valganciclovir % 


Teicoplanin ® 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand when to initiate therapy to prevent opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS), There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaching to CD4 cells and fusing with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally, and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the disease’s progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
Meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, 
preventing/reversing immunologic impairment, preventing opportunistic infections (i.e. maintain CD4 > 200 
cells/mcL), preventing transmission of HIV, and preventing the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1,600 cells/mcL in adults (range varies 
depending on reference used), Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcL) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 
synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase II (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis, and tetracycline and macrolides which inhibit protein 
synthesis. 


Specifically if CD4 count < 200 cells/mcL or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jiroveci infection. If CD4 count < 100 cells/mcL and positive for 
Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis. If CD4 count < 50 cells/mcL 
prophylaxis with a macrolide (e.g. azithromycin once weekly) is preferred to prevent Mycobacterium avium 
complex (MAC) and if recurrent thrush ar history of esanhaneal candidiasis. flucanazole can he used 


Question 3 
1D: 54917 


Incorrect 


prophylactically. 
RATIONALE: 


Correct Answer: 


© Fluconazole - Fluconazole is the most appropriate for fungal infection prophylaxis. 


Incorrect Answers: 


* Acyclovir - Acyclovir would be most appropriate for prophylaxis of frequent oral or genital herpes 
simplex outbreaks in a patient with HIV infection. 


* Valganciclovir - Valganciclovir is used for the treatment of cytomegalovirus as secondary prophylaxis 
(not primary prophylaxis). 


© Teicoplanin - Teicoplanin is used for prophylaxis and treatment of serious infections caused by gram- 
positive bacteria, 


TAKEAWAY/KEY POINTS: 


Fluconazole is an anti-fungal agent that works by inhibiting ergosterol synthesis and can be used as 
prophylaxis against oral or esophageal candidiasis. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[3] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: Fluconazole 


All of the following statements are correct regarding Cryptococcus neoformans infection in an HIV 
patient, EXCEPT: 


Select one: 


C. neoformans'can cause meningitis is severe HIV infections particularly late stages of the disease * 


Diagnosis of C. neoformans is completed by presence in blood or cerebrospinal fluid X 
Induction therapy include amphotericin B with or without flucytosine for 12 weeks Y 


Fluconazole 400 mg daily for 12 months is x 


provided after the induction phase ee Teil EDP a 73 


incorrect. This statement is true. 


Marks for this submission: 0.0/1.0, 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand when to initiate therapy to prevent opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with hast DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 


viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
TaN CGI RISES SA ee LER 


Question 4 
1D: 54919 


Corect 


sry Cepiesy ie unu youu auncicnee tY un 


nv reyunern 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcl) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 
synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase Il (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis and tetracycline and macrolides which inhibit protein 
synthesis. 

Specifically if CD4 count < 200 cells/mcL or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jiroveci infection. If CD4 count < 100 cells/mcL and positive 

for Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis. If CD4 count < 50 cells/meL 
prophylaxis with a macrolide (e.g. azithromycin once weekly) is preferred to prevent Mycobacterium avium 
complex (MAC) and if recurrent thrush or history of esophageal candidiasis, fluconazole can be used 
prophylactically. 

Cryptococcus neoformans can cause meningitis in patients with the infection and diagnosis is conferred 
through culturing or presence within blood or cerebrospinal fluid. Induction involves IV amphotericin B with 
flucytosine for 2 to 6 weeks followed by at least 8 weeks of oral or IV fluconazole 400mg per day. 
Maintenance to prevent re-infection involves oral fluconazole for at least 12 months. 


RATIONALE: 
Correct Answer: 


e Induction therapy include amphotericin B with or without flucytosine for 12 weeks - Induction 
therapy includes amphotericin B with flucytosine for 2 to 6 weeks then followed by fluconazole 400 
mg daily (IV or PO) for 12 weeks. 


Incorrect Answers: 


* C. neoformans can cause meningitis is severe HIV infections particularly late stages of the 
disease - This statement is true. 


* Diagnosis of C. neoformans is completed by presence in blood or cerebrospinal fluid - This 
statement is true. 


* Fluconazole 400 mg daily for 12 months is provided after the induction phase - This statement is 
true. 


TAKEAWAY/KEY POINTS: 


Cryptococcus neoformans treatment involves an induction and maintenance phase. Induction treatment is 
with IV amphotericin B with flucytosine for 2 to 6 weeks followed by at least 8 weeks of oral or IV fluconazole 
400 mg per day and maintenance to prevent re-infection involves oral fluconazole for at least 12 months 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrtx.ca. 
[B] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com, 


The correct answer is: Induction therapy include amphotericin B with or without flucytosine for 12 weeks 


All of the following are correct statements regarding therapy for Cytomegalovirus (CMV) infection, EXCEPT: 


Select one: 
Oral valganciclovir is appropriate for induction therapy for 2 to 3 weeks ¥ 


Maintenance therapy can include oral valganciclovir, foscarnet IV and cidofovir IV % 


Patients with myelosuppression including neutropenia can be given growth colony-stimulating x 
factars to prevent discontinuation of therapy 

Maintenance therapy with oral v 

valganciclovir should be used for 1 Rose Wang (ID:113212) this answer is 

month correct. Maintenance therapy is indefinite to prevent 


re-infection. 


Maris for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand when to initiate therapy to prevent opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaching to CD4 cells and fusing with the host cell, Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA, which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins, which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane, which it uses as an envelope 
before buddina off. HIV can be transmitted sexually, parenterally, perinatally, and throuah breastfeedina. 
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Due to the reduced immune system function from HIV, those infected are predisposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART), which can help patients manage their condition for the long term when started as early as possible in 
the disease's progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, and transaminitis. Goals of therapy 
include improving survival, slowing disease progression, improving quality of life, reducing viral load, 
preventing/reversing immunologic impairment, preventing opportunistic infections (ie., maintain CD4 > 200 
cells/mcL), preventing transmission of HIV, and preventing the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects, including surrogate markers (e.g.. plasma viral load) and CD4 cell count 
(a marker of immune competence). Normal CD4 counts range from 500-1,600 cells/mcL in adults (range 
varies depending on the reference used). Antiretroviral therapy should be started in patients once they are 
ready at all CD4 levels, as early initiation of therapy can help delay the progression of HIV disease and 
improve survival. CD4 counts should be done every 3 to 4 months or more frequently if the patient is 
symptomatic. Plasma viral load can be done every 3 to 4 months but completed less frequently if the patient 
is able to maintain < 40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcL) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole, 
which indirectly inhibits ergosterol synthesis; trimethoprim-sulfamethoxazole (TMP-SMX), which inhibits folic 
acid synthesis; respiratory fluoroquinolones, which inhibit bacterial topoisomerase II (DNA gyrase); 
vancomycin and penicillin, which inhibit peptidoglycan synthesis; and tetracycline and macrolides, which 
inhibit protein synthesis. 

Specifically, if CD4 count < 200 cells/mcl or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jirovect infection. If CD4 count < 100 cells/mL and positive for 
Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis. If CD4 count < 50 cells/mcL, 
prophylaxis with a macrolide (e.g., azithromycin once weekly) is preferred to prevent Mycobacterium avium 
complex (MAC), and if recurrent thrush or history of esophageal candidiasis, fluconazole can be used 
prophylactically. 

Cytomegalovirus (CMV) occurs in patients with CD4 counts < 50 cells/mcL. Risks associated with this infection 
include retinitis, enteritis, colitis, pneumonitis, encephalitis, myelitis, and neuritis. Induction therapy involves 
oral valganciclovir, IV ganciclovir, or IV foscarnet for 14 to 21 days. Maintenance therapy involves 
valganciclovir, IV foscarnet, or IV cidofovir daily. Foscarnet and cidofovir are only available through special 
access from Health Canada. Resistance against ganciclovir is possible, which may be cross-resistant to other 
IV therapies. If neutropenia develops, patients can be given growth colony-stimulating factor to prevent 
discontinuation of therapy. 


RATIONALE: 
Correct Answer: 


* Maintenance therapy with oral valganciclovir should be used for 1 month - Maintenance therapy 
is indefinite to prevent re-infection 


Incorrect Answers: 
* Oral valganciclovir is appropriate for induction therapy for 2 to 3 weeks - This statement is true. 


e Maintenance therapy can include oral valganciclovir, foscarnet IV and cidofovir IV - This 
statement is true. 


+ Patients with myelosuppression including neutropenia can be given growth colony-stimulating 
factors to prevent discontinuation of therapy - This statement is true. 


TAKEAWAY/KEY POINTS: 


Cytomegalovirus (CMV) infection symptoms include retinitis, enteritis, colitis, pneumonitis, encephalitis, 
myelitis, and neuritis. Induction therapy involves oral valganciclovir, IV ganciclovir, or IV foscarnet for 14 to 21 
days, and maintenance therapy involves valganciclovir, IV foscarnet, or IV cidofovir daily. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://mynxtx.ca. 


[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[B] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: Maintenance therapy with oral valganciclovir should be used for 1 month 


All of the following are appropriate recommendations for discontinuing prophylaxis for opportunistic 
infection in patients with HIV, EXCEPT: 


Select one: 
Pneumocystis jiroveci prophylaxis can V 7 
be discontined.ae'scon as CDA Rose Wang (ID: 113212) this answer is 
count pe Diayelsinel tori month correct. Pneumocystis jiroveci prophylaxis can be 


discontinued as soon as CD4 count is > 200 cells/meL 
for 3 months. 


Toxoplasma gondii primary prophylaxis can be stopped when CD4 count is > 200 cells/mel forat  % 


least 2 manths 


MAC prophylaxis can be stopped when CD4 count is > 100 cells/mcl for at least 6 months for x 
secondary of at least 3 months for primary 


C. neoformans secondary prophylaxis can be stopped when CD4 counts are > 100 cells/mcL forat % 
least 6 months 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand when to discontinue therapy for opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, letharay, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcl), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcL) are at risk of developing 
opportunistic bacterial and fungal infections, Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 
synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase II (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis and tetracycline and macrolides which inhibit protein 
synthesis. 


Specifically if CD4 count < 200 cells/mcL or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jiroveci infection. If CD4 count < 100 cells/mL and positive for 
Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis. If CD4 count < 50 cells/meL 
prophylaxis with a macrolide (e.g. azithromycin once weekly) is preferred to prevent Mycobacterium avium 
complex (MAC) and if recurrent thrush or history of esophageal candidiasis, fluconazole cen be used 
prophylactically. 

Therapy can also be discontinued once the disease managed and CD4 counts return to high enough levels. 
For Pneumocystis jiroveci once CD4 counts return to > 200 cells/mcl for at least 3 months prophylaxis can be 
discontinued. For Toxoplasma gondii, once CD4 counts are > 200 cells/mcl for at least 3 months or 6 months 
for primary or secondary infections respectively, therapy can be discontinued. MAC prophylaxis can be 
discontinued once cART is started or when CD4 counts > 100 cells/mcl for at least 6 months with at least 12 
months of therapy without symptoms of MAC. Cryptococcus neoformans prophylaxis can be discontinued 
when CD4 counts are > 100-200 cells/mcl for at least 6 months with a suppressed viral load on cART 
therapy. 


RATIONALE: 
Correct Answer: 


+ Pneumocystis jiroveci prophylaxis can be discontinued as soon as CD4 count is > 200 cells/meL 
for 1 month - Pneumocystis jiroveci prophylaxis can be discontinued as soon as CD4 count is > 200 
cells/meL for 3 months. 


Incorrect Answers: 


* Toxoplasma gondii primary prophylaxis can be stopped when CD4 count is > 200 cells/mcl for 
at least 3 months - This statement is true. 


+ MAC prophylaxis can be stopped when CD4 count is > 100 cells/mcl for at least 6 months for 
secondary or at least 3 months for primary - This statement is true. 


* C. neoformans secondary prophylaxis can be stopped when CD4 counts are > 100 cells/mcl for 
at least 6 months - This statement is true. 


TAKEAWAY/KEY POINTS: 


Prophylaxis for opportunistic infections can be discontinued depending on CD4 counts, resolution of 
infection and adherence to cART therapy. 
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[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 
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The correct answer is: Pneumocystis jiroveci prophylaxis can be discontinued as soon as CD4 count is > 200 
cells/meL for 1 month 


All of the following are appropriate therapy options for mycobacterium avium complex (MAC) 
maintenance, EXCEPT: 


Select one: 


Clarithromycin; ethambutol and rifabutin 3 
Azithromycin and ethambutol * 


Clarithromycin or 


E ome Rose Wang (ID:113212) this answer is correct. Additional therapy 


with ethambutol is required for maintenance. 


Clarithromycin and ethambutol * 


Marks for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand when to initiate therapy to prevent opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS), There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/meL in adults (range varies 
depending on reference used), Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mel) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 
synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase II (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis and tetracycline and macrolides which inhibit protein 
synthesis. 


Specifically if CD4 count < 200 cells/meL or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jiroveci infection. If CD4 count < 100 cells/meL and positive 

for Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis. If CD4 count < 50 cells/mL 
prophylaxis with a macrolide (e.g. azithromycin once weekly) is preferred to prevent Mycobacterium avium 
complex (MAC) and if recurrent thrush or history of esophageal candidiasis, fluconazole can be used 
prophylactically. 


MAC occurs in patients with CD4 counts < 100 cells/mcL with symptoms of fever, weight loss, fatigue, night 
sweats, diarrhea, anemia, lymphadenopathy and hepatitis. The treatment uses a multi-drug approach with 
azithromycin or clarithromycin and ethambutol as corner-stones of therapy. Other agents may be added 
which include rifabutin, rifampin, ciprofloxacin, levofloxacin or amikacin. Duration of treatment is typically 2 
to 4 months followed by maintenance therapy with clarithromycin or azithromycin and ethambutol (with or 
without rifabutin) 


RATIONALE: 


Correct Answer: 


e Clarithromvein or azithromvcin monotheranv - Additional theranv with ethambutol is required for 


Question 7 
1D: 55002 
Corect 

Y Fiag question 


(Sena recheck 


maintenance. 


Incorrect Answers: 
e Clarithromycin, ethambutol and rifabutin - This is an appropriate maintenance treatment. 
e Azithromycin and ethambutol - This is an appropriate maintenance treatment. 


e Clarithromycin and ethambutol - This is an appropriate maintenance treatment. 


TAKEAWAY/KEY POINTS: 


Mycobacterium avium complex (MAC) maintenance involves clarithromycin or azithromycin and ethambutol 
(with or without rifabutin). 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://mynxtx.ca. 


[3] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


The correct answer is: Clarithromycin or azithromycin monotherapy 


What is the mechanism of action for etravirine? 


Select one: 


Inhibiting reverse transcriptase ¥ 
through binding and altering its 
catalytic site 


Rose Wang (ID:113212) this answer is correct. Etravirine is 
a non-nucleoside reverse transcriptase inhibitor with this 
mechanism of action. 


Prevention of the integration of the viral genome into the host cell genome ¥ 
Inhibition of the reverse transcription of the viral RNA genome X 


Binding to the gp41 protein on the viral envelope % 


Marks for this submission: 1.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the mechanism of action of different HIV medications. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell’s membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years, Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCRS antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause the 
strand to terminate. More specifically, reverse transcriptase is a viral enzyme which synthesizes 
complementary DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation 
into the growing DNA viral strand. Once NRTIs become incorporated into the growing strand, they block 
further strand elongation and thus signal for the strand to be terminated. NNRTls (e.g. efavirenz, nevirapine, 
delavirdine, etravirine, rilpivirine) work by inhibiting reverse transcriptase through non-competitively binding 
and altering its catalytic site. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitearavir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (eg. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 


Question 8 
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Fag question 
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protease acuvny: rnemes Vr atuuH VUON MNUNVIS EY: GNUVI UUE) Involves 
fusion between the viral partide and the host cell. Enfuvirtide binds to the gp41 protein on the viral envelope, 
preventing it from binding to its receptor on the host cell. 


RATIONALE: 


Correct Answer: 


© Inhibiting reverse transcriptase through binding and altering its catalytic site - Etravirine is a 
non-nucleoside reverse transcriptase inhibitor with this mechanism of action. 


Incorrect Answers: 


+ Prevention of the integration of the viral genome into the host cell genome - This is the 
mechanism of action of integrase inhibitors. 


Inhibition of the reverse transcription of the viral RNA genome - This is the mechanism of action 
of nucleoside reverse transcriptase inhibitors. 


Binding to the gp41 protein on the viral envelope - This is the mechanism of action of fusion 
inhibitors. 


TAKEAWAY/KEY POINTS: 


Etravirine is a non-nucleoside reverse transcriptase inhibitor (NNRTI) that works by binding to reverse 
transcriptase. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[3] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[5] Tivicay® (dolutegravir sodium). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[6] Fuzeon@ (enfuvirtide). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[7] Intelence® (etravirine). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Inhibiting reverse transcriptase through binding and altering its catalytic site 


DS is a 34 year old male patient with a CD4 count < 100 cells/mcL and is positive for HIV infection. He 
is started on an anti-retroviral regimen called Atripla® (efavirenz/emtricitabine/tenofovir) PO 1 tab 
daily. He is also started on prophylaxis for toxoplasmosis and Pneumocystis jiroveci with 
sulfamethoxazole/trimethoprim 800/400 mg PO 1 tab daily. Due to frequent cold sore outbreaks, he 
is also started on famciclovir 250 mg PO BID for herpes simplex virus. After 6 weeks of therapy, DS 
has severe pneumonia requiring hospitalization and admission to the ICU. 


This phenomenon is most likely related to: 


Select one: 


Opportunistic” ® p 
infections Rose Wang (ID:113212) this answer is incorrect. This phenomenon is most 


likely due to another reason. 
Immune Reconstitution Inflammatory Syndrome (IRIS) Y 
Non-adherence with medication regimen % 


Natural progression of HIV infection % 


Marks for this submission: 0.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand the phenomenon that can lead to worsening opportunistic infection. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years, Treatment involves combination antiretroviral therapy 
(CART) which can help patients manaae their condition for the lona-term when started as early as possible in 
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Incorrect 


the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used). Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcL) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 


it peptidoglycan synthesis and tetracycline and macrolides which inhibit protein 


synthesis. 


Specifically if CD4 count < 200 cells/mcL or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jiroveci infection. If CD4 count < 100 cells/mcL and positive for 
Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis. If CD4 count < 50 cells/meL 
prophylaxis with a macrolide (e.g. azithromycin once weekly) is preferred to prevent Mycobacterium avium 
complex (MAC) and if recurrent thrush or history of esophageal candidiasis, fluconazole can be used 
prophylactically. 

Immune Reconstitution Inflammatory Syndrome (IRIS) occurs in patients with a low CD4 count that start 
therapy. After 1 to 3 months, as their CD4 count improves with appropriate therapy, the patient experiences 
worsening opportunistic infections (examples of opportunistic infections include those mentioned above) 
This is a self-limiting process and all anti-retroviral and prophylaxis therapy should be continued. The only 
therapy that can be provided is steroid and NSAID therapy to decrease the inflammatory process that occurs 
during this IRIS state. 


RATIONALE: 
Correct Answer: 


+ Immune Reconstitution Inflammatory Syndrome (IRIS) - IRIS is a phenomenon whereby after 1 to 
3 months, despite appropriate therapy, the patient can experience worsening opportunistic infections. 


Incorrect Answers: 
e Opportunistic infections - This phenomenon is most likely due to another reason. 
* Non-adherence with medication regimen - This phenomenon is most likely due to another reason. 


Natural progression of HIV infection - This phenomenan is most likely due to another reason. 


TAKEAWAY/KEY POINTS: 


Immune Reconstitution Inflammatory Syndrome (IRIS) occurs in patients with a low CD4 count that start 
CART. After 1 to 3 months, even as their CD4 count improves with appropriate therapy, the patient 
experiences worsening opportunistic infections. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
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[2] Bondy L, Walmsley S. Prevention and Treatment of Opportunistic Infections in HIV-Positive Patients. In: 
Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 
[B] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 
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UpToDate. Waltham, MA. www.uptodate.com. 


The correct answer is: Immune Reconstitution Inflammatory Syndrome (IRIS) 


What is the mechanism of action for enfuvirtide? 


Select one: 


Inhibiting reverse transcriptase through binding and altering its catalytic site % 


Prevention of the integration of the 


nite ankteng ita she head cell gononkd Rose Wang (ID:113212) this answer is incorrect. This 


is the mechanism of action of integrase inhibitors. 


Inhibition of the reverse transcription of the viral RNA genome * 


Binding to the gp41 protein on the viral envelope Y 


Marks for this submission: 0.0/1.0. 


TOPIC: Human Immunodeficiency Virus (HIV) 


Question 10 


LEARNING OBJECTIVE: 


To understand the mechanism of action of different HIV medications. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaching to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy indude 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTis + NNRTI or 2 NRTIs + PI (boosted). 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause the 
strand to terminate. More specifically, reverse transcriptase is a viral enzyme which synthesizes 
complementary DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation 
into the growing DNA viral strand. Once NRTIs become incorporated into the growing strand, they block 
further strand elongation and thus signal for the strand to be terminated. NNRTIs (e.g. efavirenz, nevirapine, 
delavirdine, etravirine, rilpivirine) work by inhibiting reverse transcriptase through non-competitively binding 
and altering its catalytic site. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (eg. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 
protease activity. The mechanism of action of fusion inhibitors (e.g, enfuvirtide) involves inhibition of the 
fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on the viral envelope, 
preventing it from binding to its receptor on the host cell. 


RATIONALE: 
Correct Answer: 


* Binding to the gp41 protein on the viral envelope - Enfuvirtide is a fusion inhibitor with this 
mechanism of action. 


Incorrect Answers: 


* Inhibiting reverse transcriptase through binding and altering its catalytic site - This is the 
mechanism of action of non-nucleoside reverse transcriptase inhibitors. 


* Prevention of the integration of the viral genome into the host cell genome - This is the 
mechanism of action of integrase inhibitors. 


Inhibition of the reverse transcription of the viral RNA genome - This is the mechanism of action 
of nucleoside reverse transcriptase inhibitors. 


TAKEAWAY/KEY POINTS: 


Enfuvirtide is a fusion inhibitor that inhibits fusion of viral and cellular membranes through binding to a 
protein called gp41. This prevents the virus from entering the cell. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
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Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Binding to the gp41 protein on the viral envelope 
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load and CD4 count done last month indicates 158,957 copies/ml and 73 cells/mcL, respectively. 
eye examination reveals evidence of retinitis consistent with cytomegalovirus (CMV) infection. 
Intravenous treatment is started while the patient is in hospital. Within 5 days of therapy, he is 
complaining of muscular weakness and muscle cramping. 


Laboratory values show: Creatinine = 235 umol/L (normal 80 umol/L), calcium = 1.85 mmol/L (normal 
2.2 - 2.6 mmol/L), phosphate = 0.75 (normal 0.75 - 1.5 mmol/L), K = 3.4 (normal 3.5 - 5 mmol/L). 


The most likely drug that caused this adverse effect is: 


Select one: 


Acyclovir % 

Foscarnet Y x 
Rose Wang (ID:113212) this answer is correct. Electrolyte depletion is a side effect of 
foscarnet therapy hence the requirement for IV hydration prior to administration. 


Ganciclovir * 
Zidovudine ® 


Mars for this submission: 1.0/1.0. 
TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand when to initiate therapy to prevent opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed ta DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 cells/mcL), prevent 
transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (eg. plasma viral load) and CD4 cell count (a 
marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range varies 
depending on reference used), Antiretroviral therapy should be started in patients once they are ready at all 
CD4 levels as early initiation of therapy can help delay the progression of HIV disease and improve survival. 
CD4 counts should be done every 3 to 4 months or more frequently if the patient is symptomatic. Plasma 
viral load can be done every 3 to 4 months but completed less frequently if the patient is able to maintain < 
40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcL) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole which 
indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits folic acid 


synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase Il (DNA gyrase), vancomycin 
and penicillin which inhibit peptidoglycan synthesis and tetracycline and macrolides which inhibit protein 
synthesis. 


Specifically if CD4 count < 200 cells/meL or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jiroveci infection. If CD4 count < 100 cells/meL and positive 

for Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis. If CD4 count < 50 cells/mcL 
prophylaxis with a macrolide (e.g. azithromycin once weekly) is preferred to prevent Mycobacterium avium 
complex (MAC) and if recurrent thrush or history of esophageal candidiasis, fluconazole can be used 
prophylactically. 

Cytomegalovirus (CMV) occurs in patients with CD4 counts < 50 cells/mcL. Risks associated with this infection 
include retinitis, enteritis, colitis, pneumonitis, encephalitis, myelitis and neuritis. Induction therapy involves 
oral valganciclovir, IV ganciclovir or IV foscarnet for 14 to 21 days. Maintenance therapy involves 
valganciclovir, IV foscarnet or IV cidofovir daily. Foscarnet and cidofovir are only available through special 
access from Health Canada. Resistance against ganciclovir is possible which may be cross-resistant to other 
IV therapies. If neutropenia develops, patients can be given growth colony-stimulating factor to prevent 
discontinuation of therapy. Nephrotoxicity and symptomatic hypocalcemia are major toxicities of foscarnet. 
Electrolyte depletion is possible during foscarnet therapy and therefore electrolytes should be monitored at 
least three times weekly while on therapy to prevent tetany (i.e. muscle weakness and spasms). Prior to 
foscarnet administration, IV hydration is required. Underlying renal disease, use of nephrotoxic drugs, 
dehydration, and rapid high doses increase the risk for nephrotoxicity. 


RATIONALE: 


Correct Answer: 


‘orporation Ltd. and the 
of the Pharmacy Examining Board of Canada (PEBO) 


* Foscarnet - Electrolyte depletion is a side effect of foscarnet therapy hence the requirement for IV 
hydration prior to administration. 


Incorrect Answers: 
* Acyclovir - Acyclovir should not be used for CMV retinitis. 


e Ganciclovir - Ganciclovir is less likely to be the cause of muscle weakness and cramping than another 
option. 


e Zidovudine - Zidovudine should not be used for CMV retinitis. 


TAKEAWAY/KEY POINTS: 


Cytomegalovirus (CMV) infection symptoms include retinitis, enteritis, colitis, pneumonitis, encephalitis, 
myelitis and neuritis. Induction therapy involves oral valganciclovir, IV ganciclovir or IV foscarnet. Electrolyte 
depletion is possible during foscarnet therapy and electrolytes should be monitored to prevent tetany. 
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The correct answer is: Foscarnet 
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